Introduction
This paper reexamines public sector performance for the EU Member States. In this process, the most important subsectors of the public environment are considered, namely, administration, health, education, infrastructure, income distribution, economic stability and economic performance. In 2015, the EU Council adopted a new set of integrated guidelines in the Europe 2020 strategy. The strategy offers directions for the economic policies of the Member States to ensure sustainable economic growth by 2020. A careful analysis of the development process in European countries highlights that the economic dimension no longer needs to be marginalized in mainstream approaches. Promoting growth and development, political stability, social or environmental sustainable strategies are of particular importance. Therefore, the macrostructural policy framework should be a more consistent contribution from European policies to the objectives of the Europe 2020 strategy. Sound public policies are a key for growth; national strategies should prioritize growth-enhancing expenditures within social areas such as education and health, infrastructure, income distribution, economic stability or innovation. It is also essential not to ignore the importance of a performant and sustainable public sector, especially on the public administration level, due to its effect on the competitiveness of Member States. The EU's growth strategy emphasizes the importance of effective and transparent public administration, whose modernization is a key issue in restoring competitiveness in a number of Member States. Both structure and scope of the public sector, though public institutions and public policies are specific for each country, and their architecture are occurring in competency management at the national level of government. Thus, it is important to determine the opportunities and challenges for a government as a promoter for development.
This paper contributes to the literature by a quantitative analysis of the European Union Member Countries' performance. In this sense, a ranking of the EU states is made to homogeneous units (clusters) according to performance results and their status as old and new EU countries. The achievements in different public sectors areas for EU old and new countries will be a reference to identify the best competitive potential and perspective to further sustainable development.
In this paper, the overall assumption behind the assessment of public sector performance is that, the observed and expected outcome indicators, explain the results of public spending policies' impact. Performance evaluation should be integral parts of a national agenda for reform.
Hereinafter this paper is organized as follows: Section 2 considers a brief review of the related literature in terms of public sector performance. We also provide the methodology that aims to explain the performance of public institutions and public policies in the light of their key characteristics and the described dataset. Finally, section 3 reports the robustness of our empirical results and section 4 concludes with recommendations.
2.Literature review
The enquiry of public sector performance is useful for the national policy agenda. It offers recommendations for improving the performance of various public A Factor Analysis of the Public Sector Performance. Significant Differences between Old and New EU Countries ______________________________________________________________ ___ fields by adopting the best practices of other countries or by responding to different socioeconomic, political or environmental challenges.
Many authors and international organizations compute both public sector performance (PSP) and public sector efficiency indicators (PSE) for various public sectors as a whole and for its core functions. The assessment of public sector efficiency and public sector performance requires different input and output data. Most studies use input and output data to measure efficiency by reference to the production possibility frontier. The suitable research methodology seems to be related to parametric and non-parametric frameworks.
Nevertheless, the consensus regarding the measurement of the public sector performance and efficiency is still very limited. This paper provides a proxy for measuring public sector performance and efficiency by using composite indices built on account of different subsectors of the public sector. Divergent views have been considered to define the relevant subsectors of the public sector. Afonsoet al. (2003, 2006, 2013) define seven significant sub-indicators, namely, "process" or "opportunity" indicators, such as administration, education, health and public infrastructure outcomes, and the "Musgravian" tasks for the government considering income distribution, economic stability and economic performance.
Using the methodology developed by Afonsoet al. (2006) to measure the efficiency of the public sector, Angelopoulos et al. (2008) performed the construction of composite indices referring only to four dimensions specific to the public sector, namely, administration, stability, infrastructure and education. In addition, the mentioned authors estimate technical efficiency by applying stochastic production frontier analysis, incorporating the two measures, both Public Sector Efficiency and Technical Efficiency into an econometric model. Therefore, we note that studies in this field highlight two types of performance indicators of the public sector, specifically (i) process or opportunity indicators; and (ii) traditional or Musgravian indicators. Thus, based on the study by Afonso et al. (2006) and Rouag and Stejskal (2014) , we can distinguish between these indicators using cluster analysis methodology to develop two composite sub-indicators that measure performance.
It is important to mention that identifying several indicators that measure the efficiency and performance of the public sector has been a concern not only for the academic environment but also for many international bodies. Thus, a robust framework for comparison between states regarding the public sector is relevant in terms of institutional, decision-making perspective and the quality of public policies. In this regard, we consider the perspective offered by Kaufmann et al. (1999a) , which considers the three dimensions of bureaucratic quality, the rule of law and graft necessary for the assessment of governance, to be significant. Currently, the set of governance measuring indicators named The Worldwide Governance Indicators, developed by Kaufmann et al. (2010) is available for approximately 200 countries and highlights the following six governance dimensions:" i) voice and accountability, ii) political stability and absence of violence or terrorism, iii) government effectiveness, iv) regulatory quality, v) rule of law and vi) control of corruption". The OECD (2007) supports the development of a robust comparison framework by classifying data on the following four levels: outcomes (sub-central public revenue), inputs (general mix of inputs and work), processes (budgetary procedures and practices, human resource management, integrated E-government systems, governance centers, quality management) and outputs (central government). Transparency International, through the studies of Lambsdorff (2005) , who created the Corruption Perceptions Index (CPI), considers the public sector to be highlighted not only by corruption, but also by the quality of governance.
The World Bank proposes to measure the quality of public policies in line with economic growth and poverty reduction through the Country Policy and Institutional Assessment index (CPIA). This index is obtained by aggregating, in equal weight, twenty criteria clustered in four basic areas, namely, i) economic management, ii) structural policies, iii) equity and iv) public sector management and institutions.
The World Economic Forum uses the Growth Competitiveness Index (GCI), which consists of three basic dimensions both in the process of economic growth as well as for the measurement of a country's general performance, i.e., i) the quality of the macroeconomic environment, ii) the state of a country's public institutions and, given the increasing importance of technology in the development process, iii) a country's technological readiness. Additionally, to highlight a country's overall performance from a sustainable economic growth perspective, the Institute for Management Development (IMD) has developed the World Competitiveness Yearbook (WCY) indicator. This is achieved by aggregating twenty sub-indicators through four important areas, namely, i) economic performance, ii) government efficiency, ii) business efficiency and iv) infrastructure.
Summarizing the wide range of possibilities for sizing different dimensions of public sector performance and efficiency through aggregated indicators, we appreciate the importance of distinguishing between indices and parameters. Tampieri (2005) shows that the parameters are an integral part of the index construction, in accordance with the objectives, resources and indices associated with the indices. Indices of performance measurement are obtained by considering some weighted averaged parameters, allocating to each one a weight or relevance in the index construction.
3.Methodology and data
There are some very rigorous parametric and non-parametric research methods on data quality in support of methodological approaches related to construction and use of public sector performance indicators in cross-country and over-time A Factor Analysis of the Public Sector Performance. Significant Differences between Old and New EU Countries ______________________________________________________________ ___ comparison studies. The parametric are generally applied to data intervals, with a Gaussian normal distribution, and the non-parametric ones apply to nominal, ordinal or interval data. Therefore, we consider non-parametric methods more appropriate for social sciences. Although non-parametric tests are less sensitive than parametric tests, we still retain our attention to a parametric method, such as the stochastic frontier analysis originally developed by Aigner et al. (1977) , which estimate the so-called Technical Efficiency or Inefficiency of the public sector.
Nonparametric methods assume the existence of a convex production frontier, particularly through the developed by Farrell (1957) and the Free Disposal Hull proposed by Deprins et al.(1984) in previous studies. These methods have become the predominant approach to assess the relative efficiency of public spending across countries and within sectors. Exceeding the model proposed by Farell (1957), Charnes, Cooper & Rhodes (1978) develop the Data Envelopment Analysis (DEA) methodology based on a linear programming mathematical technique. DEA is capable of determining the efficiency of a decision-making unit (DMU). DEA identifies efficient and inefficient units on the efficiency production frontier. Most importantly, DEA identifies ways to improve inefficient units by considering efficient units to be a good practice pattern. At least one organizational unit will be located on the efficiency frontier, and the others will be enveloped by it. The main DEA models are i) input oriented (CCR model with constant returns-to-scale, BCC model with variable returns-to-scale and NIRS model non-increasing returns-to-scale); ii) output oriented (CCR model with constant returns-to-scale, BCC model with variable returns-to-scale and NIRS model non-increasing returns-to-scale); iii) lacking orientation (non-oriented model with constant returns-to-scale, multiplicative model with variable returns-to-scale and additive model with variable returns-to-scale).
Unlike DEA, Free Disposal Hull (FDH) does not require the convexity hypothesis and is recommended as a powerful tool for analyzing the efficiency of the public sector. From a technical and empirical point of view, the FDH involves a small number of assumptions about the production technology of a unit when it determines the technical efficiency.
Principal component analysis (PCA), also called factor analysis,is a non-parametric analysis widely used as an effective method for the construction of composite indicators. Mathematically eloquence of PCA is the orthogonal-linear transposing data in a system of coordinates, so that the greatest variance of projection data becomes the first coordinated and the second largest variance becomes the second main component, etc. Cross-country analysis or sector level analyses are important in highlighting best practices for public policies implementation. Non-parametric analysis has the advantage that estimates the relationship between inputs and outputs with minimal assumptions.
We follow the methodology of Afonso et al., (2006) to measure public sector performance. We assume a typology of welfare states, considering the degree to which a country guarantees certain basic rights for citizens and stable conditions for growth and development.
The general approach to design a composite index is to select and prepare the variables to be included, to weight and aggregate these variables and finally, to review the aggregation process robustness (OECD, 2007) . The factorial analysis, mainly the principal component analysis proves its valences in the process of constructing aggregated indices because it is a mathematical technique developed to connect a set of observed variables to a smaller number of latent dimensions. It also allows the application of more variables for a concept operationalization. Principal component analysis is a widely used and effective method of constructing composite indicators. Mathematically speaking, PCA is defined as an orthogonal-linear transformation transposing data in a system of coordinates so that the greatest variance of projection data becomes the first coordinated and the second largest variance becomes the second main component. Considering a matrix of data, X, with n rows and p columns, PCA transforms a p-dimensional set of weight vectors
into a new set of vectors of main components = ( , … . ) ( ) with ( ) = ( ) • ( ) so that individual variables from t of the data set comprise the maximum variation from x with each w vector, unit vector. First vector w (1) satisfies the relation:
Equivalent as matrix:
arg max ||w||=1 arg max (2) And w (1) is defined as unit vector; it results the relation:
The k component is determined by the removal of the first k-1 main components of X:
Then, it identifies the vector that removes the maximum variation from the new data matrix:
X T X is proportional with the covariance matrix of the X data set, and the covariance Q between the two main components is:
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Eigenvectors w i and w k that correspond to the eigenvalues symmetric matrix are orthogonal.
The covariance matrix of the original variables can be thus written:
The covariance matrix between the two main components becomes:
As we already state, the model used by Afonso et al. (2006) is a reference for our empirical approach. By using the technique of composite indicators, the authors have considered the public sector efficiency as the performance of public sector in relationship to the relevant category of public expenditures; therefore, it is also possible to highlight the opportunity costs generated by achieving performance. However, this topic it was not considered for this paper.
We summed up our analysis to the performance composite index construction according to the mentioned reference. Multivariate statistical methods can be used to weight and aggregate variables in a composite index. An advantage of these methods is that they require no a priori assumptions about the weights of the different dimensions. From the multivariate statistical technique, principal component analysis (PCA) is useful for reducing and interpreting large multivariate data sets with underlying linear structures and for discovering previously unsuspected relationships and it was considered in this paper (Tabachnick and Finell 2012) .
Data represent a strongly balanced panel for 28 European Union states, divided into "old" and "new" Member States and cover a time span between 1995 and 2014. The question addressed was to determine the EU membership status as "old" and "new", following the two enlargement waves in 2004 and 2007. Because we were concerned with identifying structural changes in public sector performance and not so much annual fluctuations, we employ observations for a period of at least 10 years. We find 2004 to be the year with the largest wave of enlargement in the history of the EU. Ten new countries, with a population of more than 100 million, joined the European Union, including the following: Cyprus, Estonia, Latvia, Lithuania, Malta, Poland, the Czech Republic, Slovakia, Slovenia and Hungary.
In this paper, the EU membership status notes the following as "old" Member States: Austria, Belgium, Germany, Denmark, Spain, Finland, France, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Sweden and United Kingdom; this paper notes the following as "new" Member States: Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Lithuania, Latvia, Malta, Poland, Romania, Slovenia, Slovakia and Croatia.
Seven relevant sub-sector indicators for constructing public sector performance index were considered as follows: 1) Administration, measured through good governance indicators, namely, political stability and absence of violence, control of corruption, government effectiveness, regulatory quality and rule of law; 2) Education as early leavers from education and training, school enrolment lower secondary and quality of technology and science; 3) Health highlighted by life expectancy and infant mortality rate; 4) Infrastructure as electricity sources and water sources; 5) Distribution through the Gini index; 6) Stability measured through inflation and general government gross debt; and 7) Economic Performance captured by GDP growth rate, unemployment and GDP per capita rate. The data sources used in the computation of these indices consider the perceptions of various respondents such as citizens, companies, country analysis, international agencies and non-governmental organizations. The data also consider official information providers, of which we evaluate the Worldwide Governance Indicators for Administration dimension of public sector, Eurostat for Education, Health, Stability and Economic Performance dimensions of public sector and finally, the World Bank for the Distribution and Infrastructure domains.
Results
As we pointed out in the methodology section, factor analysis was applied for the considered variables as Public Sector governance sub-indicators. The descriptive analysis of the considered variables is presented below, with N = 243 ( Table 1) . (Table 2) . Thus, the higher the communality of a variable, the more it tends to be suitable for the chosen model. 
Figure 1. Total Variance Explained
There were four eigenvalues greater than 1, 1=6.155, 2=2.874, 3=2.442 and 4=1.678; therefore, the model will contain 4 main components (Figure 1) Grouping variables on the four factors are presented in Table 3 . Rotated Component Matrix. In outlining the proposed model for the construction of a composite index of public sector performance, the factorial saturation with absolute values greater than 0.35 were held as follows:
 The first proposed factor (subindex) contains the following variables: Political Stability and Absence of Violence, Control of Corruption, Government Effectiveness, Regulatory Quality, Rule of Law, Quality of technology and science, Life Expectancy, Infant Mortality Rate, Water sources, Inflation.  The second proposed factor (subindex) contains the following variables: Early leavers from education and training, School enrolment lower secondary, Electricity sources, Gini index, General government gross debt.  Within the third factor, we find the following variables: GDP growth, and Rate of GDP per capita  The fourth factor comprises: Inflation and Unemployment
Finally, the proposed model for public sector performance measurement is the computed Public Sector Performance Index. Figure 3 reports the old and new EU member states classification groups based on the indicators considered in our analysis and the obtained country scores.
Clustering the old EU states indicates the existence of 3 groups of countries outlined on the basis of the considered sub-indicators and the composite indicator value the countries obtained. The first cluster comprises the countries with the highest level of performance due to the composite index scores (Denmark, Portugal, Austria, Belgium, Sweden, Germany, United Kingdom, Finland, Netherlands and Ireland). We notice that the second cluster comprises the countries with an average performance according to the composite index score (France, Luxembourg and Spain). Finally, the third cluster comprises the countries with the lowest performance index score (Greece and Italy).
Figure 3. Dendogram of Old and New EU countries
Even in the case of new states within the EU, we identify the existence of 3 classification groups. The first cluster is composed of the countries with an average performance index score (Hungary, Poland, Lithuania, Latvia, Czech Republic, Croatia, Slovakia, Estonia and Slovenia). The second cluster comprises the countries with the lowest performance composite index score (Bulgaria and Romania). The third cluster comprises the countries with the highest performance according to composite index scores (Cyprus and Malta). Taking an integrated approach to the results of all EU countries, we apply the Mann-Whitney U test (Table 5 , Table 6 ) and deduce that there are significant differences (U = 11.00, p = 0.000) between EU countries in terms of the aggregate index, with the scores of the old countries being higher than the scores of new countries. Analyzing the clustering of all EU member states, we identify three clusters, of which there is an almost total difference between old and new EU countries, except for four states, namely, Greece, Italy, Malta and Cyprus (Figure 4 ).
Figure 4. Dendogram of all EU countries
The first cluster is composed of the most performant states, as a result of the composite index score and consists of all the old EU countries, except Italy and Greece and additionally contains two new EU countries, Malta and Cyprus. The second cluster contains two new EU member countries with the lowest performance results, Bulgaria and Romania. The last cluster comprises the new EU states and additionally contains two old states in the EU, Italy and Greece; the results of the states in this cluster are averages.
Our results are consistent with others several studies, which have shown that the public performance of countries is powerful in relationship to the presence of independent institutions, independent judiciary, consumer protection agencies, an independent central bank, and independent regulation. A close analysis of the World Bank Indicators reveals that the Western and Northern European countries have the best administration indicators scores. These countries also represent the old EU countries, the countries with the best composite index scores in our study.
Results on countries performance using the Public Sector Performance Index could be a consequence of the national policy adopted by each country. The European Commission identifies three essential components needed to achieve a performant national policy to gain development. The components are as follows: (i) Policy design; (ii) Forward planning and (iii) Consultation and co-responsibility. Policy design refers to a solid evidence base and a good interpretation. Policymakers should seek a wide net when choosing sources by including national and international official statistics, academia, studies, etc. Forward planning refers to the fact that governments should engage in longer-term strategic planning for up to ten to twenty years. Consultation and co-responsibility refers to the role that citizens and other interested parties play in national policy agenda. Public consultation plays a major role in this context.
New EU countries have to learn from the executive probity and the performant public policies of the older countries in the EU. The functional structure of the European Union encourages constructive coexistence between countries as well as the process of learning from the experiences of others.
Conclusion
In this study, we empirically assess the EU countries public sector aggregated performance. It can be notice that the analysis of public sector performance is a challenging and complex action. It was necessary to consider several basic dimensions within a state, when undertaking a comprehensive and exhaustive analysis in this respect. Developing a robust comparability framework between states is a necessity and already was initiated and sustained both by the academic community and certain international institutions. The need to build this framework also lies in the need for states to shape a performance-benchmarking barometer for comparison with other countries in the world. In this paper, we identified several international institutions that perform comparisons between countries using composite indicators, obtained by aggregating different sectors of public environment that are considered relevant for a dynamic and judicious analysis of sustainable public sector performance. The starting point of our research was based on the approach used by Afonso et al. (2003, 2006, 2013) [2] [3] [4] , which compiles performance and efficiency composite indicators by aggregating seven sub-indicators, as the most exciting and edifying in the performance analysis of the public sector of all its economic, social and political dimensions. The analysis of public sector performance outweighs the efficiency analysis framework achieved through non-parametric methods of reporting the efficiency production frontier and involves the development of a more complex analysis. We identified principal A Factor Analysis of the Public Sector Performance. Significant Differences between Old and New EU Countries ______________________________________________________________ ___ component analysis as an effective tool to construct composite indicators, using the orthogonal linear transformation that transposes data into a coordinate system.
The results indicate that the composite indicator achieved by the aggregation of Administration, Education, Health, Infrastructure, Distribution, Stability and Economic Performance consists of four main components, of which the Administration plays the most powerful and responsible role. Using PCA, we determined a composite index able to determine the performance of the public sector. Our results also reveal a strong distinction of indicator values for the European Union's "old" and "new" countries. This fact was also confirmed by the application of the Mann-Whitney U test. Hence, the results indicate that EU old countries have the best competitive potential for prospective and perspective for further development.
Empirical performed analysis illustrated a clear distinction of indicator values for old and new EU countries. Only four states made a discordant note of this phenomenon, two old EU countries being considered with average performance results and two new EU states being considered with high-performance results, by using the composite index. Considering the most representative domains within a state, with importance and high level of impact on public policy outcomes and spending efficiency, it can be noted that public administration modernization and transformation is the primary factor responsible for development. Its dimensions should be considered, in a comprehensive manner, namely, Political Stability and Absence of Violence, Control of Corruption, Government Effectiveness, Regulatory Quality and Rule of Law, as a conclusive and robust tool for the decision-making process.
This paper supports and encourages the development of tools and frameworks to compare the performance of the public sector toward universal measurement methods that are applicable to all countries. Our research contributes to these approaches through the composite index and the results obtained by using it. In long-term planning for sustainable development, but not economic performance, a proper public administration system is the most important area to be looked upon, as a stand-alone development objective.
